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The purpose of this study was to investigate the influence of Co, Ta, 
and W on the microstructure and mechanical properties o f  nickel-base super- 
alloy single crystals. A matrix of alloys was based on Mar-M 247 stripped 
of C, 8, Zr, and H f .  The microstructures o f  the alloys were exaislrned using 
optical and electron microscopy, phase extraction, X-ray diffraction, and 
differential thermal analysis, Tensile and creep-rupture tests were per- 
formed at 1000" C. An increase in tensile and creep strength resulted when 
Co was removed from alloys containing high refractory metal contents, but Co 
effects vJere negligible for alloys with lower refractory metal levels. 
the composition range stuaied, W was more effective than Ta in increasing 
the creep resistance. The mechanical properties will be discussed in rela- 
tion to the microstructures of the alloys. 
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S U M M A R Y  
MCROSTRUCTURE OF SINGLE CRYSTAL ALLOYS 
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3. Sli8STITUlE W FOR l a :  SMAU DECREASE IN y' SOLVUS 
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MCHANICAL PROPERTIES a SINGLE CRYSTAL ALLOYS 
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ALL AUOYS HAD TENSILE ELONGATiONS GREATER THAN 18% 
LOWER STRENGTH ALLOYS HAD HIGHER DUCTILITY 
TUNGSTEN I S  MORE EFFECTIVE THAN Ta FOR CREEP RESISTANCE 
l @ C  STRCSS CAPABILITY I S  STRORGLY CORRELATED WITH 
w t % y '  
CASTING POROSIN APPEARS TO BE A MORE SERIOUS DEFECT 
THAN THE PRESENCE a TCP PHASES 
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